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S. Momose: ■ Studies on the Gametophyte of Ferns (XXV). 

On the characteristics of spores of Ferns and their systematic merits. 
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m mm&mm ftAifst _ 

Osmunda bromeliaefolia Copel., 0. cinnamomea L. var. asiatica Fernard, 
0 . Glaytoniana L., 0 . japonica Thunb., 0 . lancea Tiittnb. 

Type II. 12-7 >rT^ 0 

2 2 y 

ysft s % ft=&w v ^ ? 'i'M y 

- «'> y mj$ * * 0 jg{£ - m y y *m y MS-^MMy" y y # 

i Hill - ^ y y h ^o 
A;=M y ?H8£3Ffji& y 3^'y IfHH -i^y- Mil y y 0 

Gleieheniaceae 

Dicranopteris dichotoma Bernh., D. glauca Robinson 
A neimiaceae 

Aneimia phyllitidis Sw., A. rotundifolia Schard. 

Lygodiaceae 

Lygodium japonicum Sw., L. mierostacliys Desv. 

Cheiropleuriaeeae 

Cheiropleuria bicuspis Pr. var. integrifolia Eaton 
Ceratopteridaceae 

Ceratopteris thalictroides ‘Brongn. 

Polypodiaeeae'' 

Lindsayoideae 

Stenoloma chusanum Cpiing var. littorale H. Ito 
Davallioideae 

Davallia dissecta J. Sm., I). Mariesii Moore, I), solida S w., -Scyphularia 
pentaphylla Fee 
Yittarioideae 

Vittaria flexuosa Fee, V. ogasawarensis Kodama, F. zosterifolia Wield . 
Polypodioideae 

Colysis elliptica Ching, Drymotaenium Miyoshianum Makino, Drynaria 
coronans J. Sm., Z). Fortunei J. Sm., D. rigidula Bedd., Goniophlebium 
menisciifolium J. Sm., Hymenolepis spicata Pr., Lemmaphyllum micro- 
phyllum Pr., Lepisorus contortus Ching, L. infraplanicostalus Ching, 
L. oligolepidus Ching, Marginaria arisanensis Nakai, M. formosana 
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Nakai, Mierosorium ensatum H. Ito, M. punctatum Copel., Phlebodium 
aureum J. Sm., P. areolatum J. Sm., Phymatodes longissima J. Sm., 
P. scolopendria Citing, Phymatopsis hastata Kitagawa, Platycerium 
bifurcatum C. Che., P. grande J. Sm., P. Hillii Moore, Polypodium 
Fauriei Ching, P. vulgare L., Pyrrosia lingua Farwell ' 

Type III. 
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Cyatheaceae 

Alsophila australis R. Be., A. excelsa R. Br., A. Mertensiana Kunze, 
A. Ogurae Hayata, Cyathea boninsimensis Copel. 

Dicksoniaceae 

Cibotium barometz J. Sm. 

Polypodiaceae 

Dennstaecltioideae 

Goptidipteris Wilfordii Nakai et Momose, Dennstaedtia scabra Moore, 
Fuziifilix pilosella Nakai et Momose, Microlepia marginata C. Chr., 

M. pseudo-strigosa Makino, M. pyramidata Lacaita, M. strigosa Pr., 
Scypholepia Hookeriana J. Sm., Hypolepis punctata Mett. 

Lindsayoideae 

Taenitis blechnoides Sw. 

Davallioideae 

Nephrolepis biserrata Schott, N. cordifolia Pr., N.'exaltata Schott, 

N. hirsutula Sw. 

Oleandroideae 

Oleandra Wallichii Pr. 
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Pteridoideae 

Acrostichum speciosum WILLD., Pteridium aquilinum Kuhn var. japoni- 
cum Nanai, Pteris cretiea L., P. dispar Kunze, P. Fauriei Hieron., 
P. longifolia L., P. multifida PoiR., P. quadriaurita Petz., P. ryukyu- 
ensis Tag aw A, P. Wallichiana Ac., Histiopteris incisa J. Sm. 
Gymnogrammeoideae 

Adiantum capillus veneris L., A. cuneatum Langsd. et Fisch., A. fulvum 
Raoul., A. macrophyllum Sw., A. pedatum L., Cheilanthes argentea 
Kunze, C. farinosa Kaule., G. mysurensis Wall., G. tenuifolia Sw., 
Coniogramme fraxinea Fee ex Diels, Notogramme japonica Pr., Noto- 
chlaena trichomanoides R. Br„, Pellaea hastata Prantl, P. rotundifolia 
Hook., Pityrogramma calomelanos Link, P. ochracea Domin 
Onocleoideae 

Matteuccia struthiopteris Todaro, Onoclea sensibilis L. var. interrupta 
Maxim., Pentarhizidium japonicum Hayata 
B lechnoideae 

Doodia caudata R. Br., Doodia media R. Br., Spicantopsis nipponica 
Nakai, var. japonica Nakai, Woodwardia japonica Smith, W. orientalis 
Sw., W. unigemmata Nakai 
A splenioideae 

Acystopteris japonica Nakai, Asplenium incisum Thunb., A. oligo- 
phlebium Bak., A. prolongatum Hook., A. trichomanes L., Athyrium 
brevifrons Nakai, A. filix femina Roth, A. iseanum Ros., A. melano- 
lepis Christ, A. multifidum Ros. var. deltoideum Nakai, A. nipponi- 
cum Hance, -.A. oppositipennum Hayata, A. pterorachis Christ, A. 
reflexipinnum Hayata, S. Sheareri Ching, A. subrigescens Hayata, 
A. Vidalii Nakai, A. Wardii Makino, A. yoJcoscence Christ, Gampto- 
sorus sibiricus Rupr., Ceterach officinarum DC, Como pteris decurrenti- 
alata Nakai, Gystopteris fragilis Bernh., Diplazium conilii Makino, 
D. latifolium Moore, D. Thunbergii Nakai, D. Wichurae Diels, Luna- 
thyrium pycnosorum Koidz., Neottopteris Nidus J. Sm., N. antiqaa Masa- 
mune, Phyllitis japonica KomArov, Tarachia caudata Pr. 

Woodsioideae 

Physematium manchuriense Nakai, Woodsia polystichoides Eaton 
Dryopteridoideae ■ 

Ctenitis Maximowicziana H. Ito, C. shilcokiana H. Ito, Currania oya- 
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mensis Copel., Gyclosorus acuminatus Nakai, G. parasiticus Farwell, 
Gyrtomium falcatum Pr., C. Fortunei J. Sm., Bictyocline Griffithii 
Moore, Dryopteris austriaca Woynar, Schinz et Thellung, D. Bis- 
setiana G. Chr. var. typica H. Ito, B. chinensis Koidz., D. crassirhizoma 
Nasal, D. cycadina C. Chr. var. melanolepis Nakai, D. cystolepidota 
C. Chr., B. erytlirosora 0. Kuntze, B. formosana C. Chr., B. gymno- 
phylla C. Chr., B. lacera 0. Kuntze, B. melanocarpa Hayata, B. 
\ monticola C. Chr., B. Okuboana Koidz., B. polylepis C. Chr., B. serrato- 
dentata Hayata, B. Sieboldii 0. Kuntze, D. sordidipes Tagawa, D. 
sparsa 0. Kuntze, B. Taquetii Christ, B. toityoensis C. Chr., B. 
tosensis Kodama, B. uniformis Makino, B. varia 0. Kuntze, B. Yabei 
Hayata var. Ogawai Ii. Ito, Graphyropteris falciloba H. Ito, Gymno- 
carpium longulum Kitagawa, Lastreopsis japonica Nakai, Lepto- 
gramma totta J. Sm., Leptorumolira Miqueliana H. Ito, Meniscium 
triphyllum Sw., Phegopteris bulcoensis Tagawa, P. polypodioides Fee, 
Polystichum japonicum Diels var. fibrilloso-paleaceum H. Ito, P. 
microchlamys Kodama, P. piceo-paleaceum Tagawa, P. parvipinnulum 
Tagawa, Ptilopteris triptera HayatA, Bumohra aristata Ching, B. 
■assamica Ching, B. mutica Nakai, B. Standishii Nakai, Sagenia ptero- 
pus Moore, Thelypteris angustifrons Ching, T. Beddomei Ching, T. 
glanduligera Ching var. typica H. Ito, T. japonica Ching, T. laxa 
Ching var. typica H. Ito, T. nipponica Ching, T. oligophlebia Ching 
var. typica H. Ito, T. palustris Schott £. pubescens II. Ito. 
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C^nJ/VL^u^i/ G. Tanjmluil G. GwtAAfe&ta/ Q. 
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s'. 

Hit MjM ' x. 

Opliioglossaceae 

Botrychium 

Centrifugal 

Campbell (1911). 

OpMoglossum 

Centrifugal 

Campbell (1907,1911). 

Angiopteridaeeae 

Angiopteris 

Centrifugal 

Ltjerssen (1875), Jonkman (1878), 
Belajeef (1898), Schmelzeisen (1933) 

Marattiaceae 

Marattia 

Qsinundaceae 

Centrifugal 

Ltjerssen (1875), Jonkman (1878), 
Campbell (1894), Bela jeff (1898). 

Leptopteris 

Centrifugal 

Luerssen (1874), Bela jeff (1898), 
Boodle (1908). 

Osmunda 

Centrifugal 

Knt (1872), Ltjerssen (1874), 
Campbell (1892), Stephan (1929), 
Momose 

Todea 

Centrifugal 

Ltjerssen (1874), Bela jeff (1898). 


Aneimiaceae 
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Aneimia 

Tangential 

iBurck (1875), Bauke (1878), 

Bela jeep (1898), Twiss (1910), Momose 

Mohria 

Lygodiaeeae 

Tangential? 

Bauke (1878). 

Lygodium 

Tangential 

Bauke (1878), Twiss (1910), 

Rogers (1923), Clarke (1936), Momose 

Schizaeaceae 

Schizaea 

Tangential 

Britton & Taylor (1901). 

Gleicheniaeeae 

Calymella 

Tangential 

Raitwenhoff (1879). . 

Dicranopteris 

Tangential 

Momose ' 

Gleichenia, 

Tangential 

Belajeff (1898), Rauwenhoff (1879). 

Platyzoma 

Hymenophyllaceae 

Tangential 

Rauwenhoff (1879). 

Hymenophyllum Tangential 

Mettenius (1864), Goebel (1888), 
Belajeff (1898), Holloway (1930), 
Stokey (1940). 

Trichomanes 

Dicksoniaceae 

Tangential 

,Mettenius (1864), Bower (1888), 

Goebel (1888), Belajeff (1898), 
Holloway (1930), Stokey (1940). 

Cibotium 

Centripetal 

Bauke (1876), Stokey (1930), Momose 

Culcita 

Centripetal 

Stokey (1930). 

DicJcsonia . 

Centripetal 

Stephenson (1907), Stokey (1930). 

Thyrsopteris 

Centripetal 

Stokey (1930). 

Cyatheaceae 

Alsophila 

Centripetal 

Bauke (1876), Belajeff (1898), Stokey 
(1930), Schmelzeisen (1933), Momose 

. Gvathea 

Centripetal 

Bauke (1876), Stephenson (1907), 
Stokey (1930), Momose 

Hemitelia 

Centripetal 

Bauke (1876), Stokey (1930). 

Lophosoria 

Cheiropleuriaceae 

Centripetal 

Stokey (1930). 

Cheiropleuria 

Parkeriaeeae 

Tangential 

Momose 

Ceratopteris 

Tangential 

Heald (1898), Kny (1875), Yabe & Yasui 


(1913), Stephan (1929), Momose 
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Polypodiaeeae 


Dennstaedtioideae 

Coptidipteris 

Centripetal 

Momose 

Dennstaedtia 

Centripetal 

Momose 

Fuziifilix 

Centripetal 

Momose 

Microlepia 

Centripetal 

Momose 

Scypholepia 

Centripetal 

Momose 

Hypolepis 

Centripetal 

Momose 

Lindsayoideae 



Stenoloma 

Tangential 

Momose 

Taenitis 

Centripetal 

Momose 

Davallioideae 



Davallia 

Tangential 

Momose 

Nephrolepis 

Centripetal 

Momose 

Scyphularia 

Tangential 

Momose 

Oleandroideae 

Oleandra 

Centripetal 

Momose 

Pteridoideae 



Acrostichum 

Centripetal 

Sciihmann (1915), Momose 

Histiopteris 

Centripetal 

Momose 

Pteridium 

Centripetal 

Lagerberg (1908), Karpowicz (1927), 

Pteris 

Centripetal 

Momose 

Leszczyc-Suminski (1849), Belajeff 

Gymnogrammeoideae 

(1898), Lampa (1901), Momose 

Adiantum 

Centripetal 

SCHMELZEISEN (1933), MOMOSE 

Anogramma 

Centripetal 

Goebel (1877), Schussnig (1913). 

Cheilanthes 

Centripetal 

Pickett (1923), Momose 

Goniogramme 

Centripetal 

Momose 

Crvvto gramma 

Centripetal 

Lagerberg (1908). 

Doryopteris 

Centripetal 

Schmelzeisen (1933). 

Gymnogramma 

Centripetal- 

Lampa (1901). 

Notogramma 

Centripetal 

Momose 

Pellaea 

Centripetal 

Pickett & Manuel (1925,1926), Pickett 

Pityrogramma 

Centripetal 

& Thayer (1927), Momose 

Bauke (1878), Momose 
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Notochlae'na 

Centripetal 

Momose 

Vittarioideae 

Vittaria 

Onocleoideae 

Tangential 

Goebel (1888), Momose 

Matteuccia 

Centripetal 

Campbell (1887), Lageebebg (1908), 

Dopp (1927), Kakpowicz (1927), Momose 

Onoclea 

Centripetal 

Hartt (1925), Momose 

Pentarhizidium 

Centripetal 

Momose 

Bleehnoideae 

Blechnum 

Centripetal 

Lamp (1901), Lagerberg (1908), 

Dopp (1927), Karpowicz (1927). 

Doodia . 

Centripetal 

Momose 

Spicantopsis 

Centripetal 

Momose 

Woodwardia 

Centripetal 

Momose 

Asplenioideae 

Acystopteris 

Centripetal 

Momose 

Asplenium 

Centripetal 

Lagerberg (1908), Pickett (1914), 

Dopp (1927), Karpowicz (1927), 

Faegri (1935), Momose 

Athyrium 

Centripetal 

Jakowatz (1901), Lagerberg (1908), 
Karpowicz (1927), Faegri (1935), Momose 

Camptosorus 

Centripetal 

Pickett (1914,1914), Momose 

Ceterach 

Centripetal 

Momose 

Cornopteris 

Centripetal 

Momose 

Cysctopteris - 

Centripetal 

Lagerberg (1908), Dopp (1927), 
Karpowicz (1927), Momose 

Diplazium 

Centripetal 

Momose 

Lunathynum 

Centripetal 

Momose 

Neottopteris 

Centripetal 

Momose 

Phyllitis 

Centripetal 

Be^k (1878), Jakowatz (1901), Lagerberg 
(T908), Karpowicz (1927), Momose 

Tarachia 

Centripetal 

Momose . 

Woodsioideae 

Physematium 

Centripetal 

Momose 

Woodsia 

Centripetal 

Lagerberg (1908), Karpowicz (1927), 
SCHMELZEISEN (1933), MOMOSE 
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Dryopteridoideae 


Ctenitis 

Centripetal 

Momose 

Currania 

Centripetal 

Momose 

Cyclosorus 

Centripetal 

Nagai (1913), Schmelzeisen (1933), 
Momose 

Cyrtomium 

Centripetal 

Momose (1937), Momose 

Dictyocline 

Centripetal 

Momose 

Dryopteris 

Centripetal 

Pederson (1875), Jakowatz (1901), 
Lagerberg (1908),Nagai (1913), Dorp 
(1927), Karpowicz (1927), Schmelzeisen 
(1933), Momose (1937), Momose 

Graphyropteris 

Centripetal 

Momose 

Gymnocarpium 

Centripetal 

Momose 

Lastreopsis 

Centripetal 

Momose 

Leptogramma 

Centripetal 

Momose 

Meniscium 

Centripetal 

Momose 

PJiegopteris 

Centripetal 

Lagerberg (1908), Karpowicz (1927), 
Momose 

Polystichum 

Centripetal 

Dopp (1927), Karpowicz (1927), Momose 

Ptilopteris 

Centripetal 

Momose 

Rumohra 

Centripetal 

Momose (1937), Momose 

Sagenia 

Centripetal 

Momose 

Thelypteris 

Centripetal 

Lagerberg (1908),Karpowicz (1927), 

Polypodioideae 


Momose 

Colysis 

Tangential 

Momose 

Drymotaenium 

Tangential 

Momose 

Drynaria 

Tangential 

Momose 

Goniophlebium 

Tangential 

Goebel (1888), Momose 

Hymenolepis 

Tangential . 

Momose 

Lemmaphyllum, 

Tangential 

Momose 

Lepisorus 

Tangential 

Momose 

Marginaria 

Tangential 

Momose 

Microsorium 

Tangential 

Momose 

Phleb odium 

Tangential 

Momose 

Phymatodes 

Tangential 

Momose 

Phymatopsis 

Tangential 

Momose 
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Platycerium 

Tangential 

Bauke (1878), Goebel (1888), Straszew- 
, ski (1915), Schmelzeisen (1933), Momose 

Pleopeltis 

Tangential 

Lampa (1901) 

Polypodkm 

Tangential 

Goebel (1888), Jakowatz (1901), Lager- 
berg (1908), Karpowicz (1927), Momose 

Prosaptia 

Tangential 

Goebel (1888) 

Pyrrosia 

Tangential 

Momose 


Elaphoglossoideae 

Elaphoglossum Centripetal Lampa (1901). 
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m&w? fi -$*7 - ^7 ^n« - ^%mu\ ^un^y 
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^ 7 t x7fnj-fr^ vo y 7707 y v b#4' y 1® 7 7 7xf^Jit- 3 y 7fj7> 
vo=» bx>®y 7-^iiT^ X rT 9 , V vif®S$ = 70 
- y 7jf^[W^§0I-®it7»|- 3 if^y, y y -;£ 3 9 jgQtftif^ 
twva xif7^ 0 

v % m 

— 1892 7. Campbell — 3 p Osmunda Claytoniana =-^r||^t 
v, x 1897 —Belajepe if Todea barbara — ^7, 1908 — xa Boodle 

if Leptopteris — ^7oJ^|||y J!|^7||g|^y 7jj|Oo iffyf O//^ Osmunda bro- 
meriaefolia, 0. cinnamomea, 0. Claytoniana, 0. japonica, O.lancea J ^rWi§M ~ 
^t-3 ~7 Oif Osmunda — ^7x>yk$g^ — 7 ijB]} 

H^^yt^n b yfilfi#^ 0 Campbell ^©foiEi^i; 7 Osmunda = #$-70 
M^Wyr y Hit 7 MMM^r bipolar germination Of'j C fff Lfxj—'$x- 

unipolar germination blSBlJ^O Kny yf§;7! %y* Osmunda 

=- -fcy o ^ =^>yn y 7© 9 ms# y fib - 

Kny yf&y £R7TOJ7t£7o=i b^ x 

TO b y & o $5 v F'^®rOJiy^y N Osmunda ff = lny Kfr^iSt^ — 
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7 7 O „ 7 w^ofU^ — y 7 7 l|[T - Osmunda 

gi^i^xon b^p&ififlf777 7 0 l'7XMW^y=^ 

f^yyajy jgc^gf y ^$ 7 ^ MIA i 90° y # 7 7 x^ft - v o y 

7 77f-|t y- fgf* - §S x o PI 9 60° i^TIP 7 SUffflJ® 7 # ~ & S'. 

b Iff- y ^[Bj - y>3 b7777 o ^ 7“ 

7 70 Osmunda .=- ^ b x^^fjtT-'f 0 $5 7 

K oltTrOfa^7''fK#y ( Cif^7 flfe b g$|ij§4$o^iT:fr o7#7^7i -5011 - 

^777^#^;7iS#7y7o^*=xxj^ 9 #o 0 gp7ii>gilblt^ : -^7 
y 773 x yfrfp b m$lW -^ 180° y^7 7x$itx7 
[ft] vo y 7707 =* y Iftif^PKWI 1 7 x /xp^ 180° s 9 
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f t A f f H S 


a m m & m m 

90° ^>9#7^ 0 ®v'f. 90° 

90°£UzS fi}?-?- 

x ^ v s^fcyy^-p p 90° 3 9 $pr^C^X’ T x x b x;k£g^;*f|I }—^ 

jiffifli-^ ; exiiF^^i'-'>7 l ^7 wu Q ®r^ 

Mi§y Mj$ fs^ wu 7 Mill b x * ifi3*c#fx x yu D 

fj&X^J'S* 7^7txy ij'fSf'T^o yr / n V X Mjj - 3 7X 

^'-{ttf^ T^xx ^ M||iir7> 0 

®f ^ '> X= 2&£-X 7 Mil x )\y -i&ftftjfBjMr X 

^Oi&lftjSfeJSM wua b ' , £ 

T9 l'f Filices eusporangiatae 2&."fcSs Filices leptosporangiatae X p^j 

Osmund&ceae — pc x v„ Filices leptosporangiatae X 

JLx v, X X 

b -f- 1/fS^ Cyatheaecae, Bicksoniaceae ~Bo£ Polypodiaceae /--^-lixf 
#X&7 V> ^Pff *7XVX|i7^ X x MM 3 

9 , 9 7^XrT 

79 >^7Wi^ 0 xlfH"x#^^^H§f|liix it7X*i§$^=^ 

^#T7^-ex b^f il wu 0 




